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(57) Abstract: 



PURPOSE: A ferroelectric capacitor of a semiconductor device and 
fabrication method thereof are provided to prevent the lifting 
phenomenon of a top electrode after a following process by improving 
the adhesion between a ferroelectric film and the top electrode, and to 
reduce the damage of the ferroelectric film due to a Ti02 film formed 
between the top electrode and the ferroelectric film. 




CONSTITUTION: A contact hole to connect a bottom electrode of a 
capacitor with a conductive part of a semiconductor substrate is 
formed on an insulation film(10) like a BPSG(Boro Phosphor Silicate 
Glass) of the substrate where the insulation film is formed. After 

forming a contact plug by depositing a polycrystaliine silicon to bury the contact hole, a barrier layer(12) is formed by 
depositing TiN, WN, TiSiN, TaSiN or TiWN with a sputtering or chemical vapor deposition(CVD) method in order to suppress 
the reaction between the conductive material of the contact plug and the bottom electrode material of the capacitor. After 
forming a bottom electrodeO 4) by depositing Pt on the barrier layer, a ferroelectric film(16) comprising one of PZT, PbTi03, 
PbLaTi03, BST, BaTi03, Bi4Ti3012, SrBi2Ta209 and SrTi03. Then, a Ti02(17) is deposited on the ferroelectric film. And, 
then, a top electrodeO 8) is formed by sputtering Pt on the Ti02 film. Then, a ferroelectric capacitor is completed by 
patterning the top electrode, the Ti02 film and the ferroelectric film simultaneously with a photolithography process. 
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Aj^tl ut£2|§rA|S| ?HHHA|E1 H2»B0I 7HA|£|01 2JO. SKxO ?I&2J £32 ^£|(H1 

(tioooi ^^m, □ 9iofl ^oi sssa. no^oi ijssas* #^a^ e^ou. ehsh ¥*tqoi 

g£H£, £^2^21 if **20l ^4?ol-Al MAIEiSJ ^SD. 



xnss saiwioa 2j5a &gasi ?huhaiei^ ^1 uerh= e e. 

X02E LHXJ JU4E^ s °| ^AlOflDfl 2|tf ^ESfl§X|2J ^HSH AJEi 31 Straff «8*PI 

^oj- 9g Ef§. 

H5££ S &S2J gAIOaOl 2M» &£SB9XISi 3SSII OTAJEi H2 gBff flffftPJ W E!9 
Eff. 

Xfl6E~ SZHBg2f & g?3W 2J$B *02S 353 » ?HfiBA|Ei(M SiCHAJ, HM S! 32 34W£ £21 

tt^ss ammoi uaa nan. 

10 : 12 : 

14 : Sr¥33 16 : 353*11^ 

17 : Tid^ 18 : 

ss&of *$sh? j?&*at & J &Gt<y suit* 
S a 1 3 XDSgftgOfl B*J- 3*1 3S3fl (ferroelectric) 0112ei^21 XflSf 

011 SiOIAj 353*12* 332r2J ^^(ftdheslon)g 4f£A|fi 4 2J£ &Ef||§r«2| 33321 ?H iTH Ai Bi 
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3 3 Xili^Oll ^tl SOICf. 

&£*U OUSa^AH^ 2^£^ g7teHH] ttBK WtJS ^ S3LHO0AI 9\MM&±m £|*t 
^SSOI fll&EIH 21=DL fig Qg2J LHflOig ^> 2iQ. 3, CD SSxflSm ^Stffe 

® 9\ EH AI Ei °S35|i g^AI?!^ ^E, 3! (DSSg^ g ArgSrzr gJgOl 

3210ID. 

01 S*UH g>™£ °2xl|5|2J I00A OISS tWSttc 3^ UrsEI kESS.(Fo»ler- 

Nordheim) 2H0II SUoB 2£lg0| ^f£IHS CHgif OilSEI ±XHHI S|S&PPt 0\%Q= BSOI 21CK 

<=*UH 3#£! ?iIIi|AJE1# SISK* SSOI **3MXII1 01 M SSWPI- 

om El£ BSOI °ta. 

(G£fA1, SieWie ^)°', S2MI £ IHlS*^?rO|^(perovskite) 2>^2XL Otl^CH PZT 

(PbZrTiO,)U BST (BaSrTiQ.) 70S 5 SS*0^££AI Af§5^ ^SOI WISIM SO. l>*S2*fl = 
£SI5#4|3h £'£151! a^, A^fH^fiTa,^ iJBf Af^g^ (spontaneous, polarization) ^ 

Shll, SH(bulk) gfHOJAI S# 4^-1,000 § &2J gne afsJO. 018^ 

Sa*|S*££ AhgSfe 3?. 4^1 S^S^Ig 500A 0|#2| §Sf(JS3K)££ ««*KHE ^7f-2S^ ^ 
JJil(equivalent oxide thickness)^ I0A OloS 4* Site §"§01 Oiatl ?H 

uHAIEiEJ S2^2£ MguK?! SISBAI^ &SSill2| £SHH ^££1^ 2^ #§0| §2^Ci £ h ?i PZTU 
BST *|g£J 2>^Sxfle HmV W 5HHHAIE13 *tD 3^ CHI Ad IrilS^^^KDIM 

ggOl Prs^ 52, © 3^2* ^°2)^|°|H^ H3O0 Al S3«|9fOI ^SEIAJ SfOhO*: 
££15 !> f S2ifl2J ^ SW5ZHHI g£Stf+0| gOiUXl S^e © 2^2J IHEiyOI gOISHOt ^ 

§2J 52j#t *IQ. £XB BST 2! PZTSJ 2^PIS£ MErEle(Pt), ^O)h(Ru), 01 El 

§(lr)§2| 9H^? S^, ^ LHs£ ^ 5! 2sH?EiI&(Ru0_O0IU tffTOiag (Irk) g£| ESS ^5fi 
0! 9^12 2i~CU. 01 SDflAI lEfEls(Pt)0| 7f§ SJOI-.ttSSIH 2iQ. 

XI1 1£1 ®Z5\B. BPSG(borophosphosiliceite glass)2f &g 10)01 ^ ^ElOi ^~ y£xfi?l5h(£ 

AltlAI ^9^(I0)CH1 715.^ 3H HBAIEI^ 2^fA|?PI 9|tt 

(EAI5UXI a^)l ti^ti- ^. £J\ e^Sl 0HS»V£« ssiss ^^101 5^ beucsaieixi 
g)# ^S^Q. OlOiAl. g?\ ^ mti3W ?«SH2 £3&12f 3HHAIB2I of^S^ 
®BM ^nm?\ ?|3H, OtiaCH E|EfsUOt^BfO|S(TiN)m S^mfOt S^#(barrier layer) (12)# 

£?\ §^=(12) *IOil 1£}EJb1 ±mEl^°Z gSftKH.St¥2^(14y© * 3 $l?fl PZT 

BSTS 01^012! SaS|(16)# S££tflh ^1 2,^3^^(16) ^OU QAI HclrEJ bI ^IHEiej 
«2S g^}01 ^S^(18)B it^Bi^IlBffil SS^S &?\ ^3^(18) S 2>^2SI^ 

(16)^ gAIOfi SHEiy^CK 

gBH^J i>^2x0 MAlEi W^^Ofl cm IF ^ 101 ^tia. 

(lifting) ^^oi mmy\ ^, ^s^hj lEiyAi 3 #moi mmm. jhibajei^ ^ 
□. 

imm, b ^ssj seH&ey sxusms ^ 2i= ^sai &%mt ?hehai 

E1^ ^SSh^QI 2iD. 

^71 *^2^ £0fl ^| ^Sifl S| a^j ^^ei ElEm^r^tTiO,), 3! Ti(t 

a^I TiO/2^ =])D^ Ei^g S^f Hi 4^ Sim ^^j A 0ILH2J SOI br^SfD. 

A 9 , Q' ^^cfe e§s ^EfElfe(Pt), ^Eflfe(Ru), OIBie(lr), 2^WJfe(RuO,) 

3 ^HDIEIECIrO,)^ SOilAi Oi!z SHJ£i3!0l br^ ShO. 

^71 SSSastS PZT (PbZrTia), PbTi&. PbLaTia, BST (BaSrTiQ,), BaTiOt. BuTu(k. SrBi-TaA S! 

srTict^ soiiAi oih: euei SOI bn,^a. 

£91 WfOI £ &£a?|» ^(Hl ^1 7\&2\ ±% £25. ^*IOfl 2^EI 

?! ^oa Tio^m ^tjos^ sn, a ^^i tid^ ^ ^^^^ bthi =?mtz s# 
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aim miEiysfe snm a ^ui^ ^ 2iQ. 

S EH Ely ©1-^ S W2"D^a« 01 SSEJ^EKII ^1 TiO,5| SI dSBflStft SA1 

J112E LHXI Xfl4££ a g £A|IM){| 2Jtt B»£»S*|2I HH A|Ei £2^71 

3 ?IOU BPSG2}- ^ g°3ej(10)0| 2I;r 7IE>(£AIEIXI ^S)°J 

§3^(10)01! £S^^^5^ THSflAJEISJ 5^2 2^AI?I?I £1*^ £^§(£A|E|X| ^ 

§)fe *. £PI ^ SSUg ^gShU SJ£ E^Ml'^ Hi! AlEi 21 o^2^ g§!2£l ^§1- 

ejfllSPI *I*B, TiN, BIN, TiSiN, TaSIN, ££^ TiWN Ml ^fflElil £1**71 #S*KCVD) S*T 
SKM S^#(12)§ S^S(12) ^1 CHI 5E!EIb3 ±fflE1SE£S S^miCH s^S3(14)S 

3 £!Oil PZT (PbZrTiQ.), PbTiQ,, PbLaTiQ,, BST (BaSrTiO,), BaTiU, BuTi.Oi,, SrBL-Ta,0, 5! 
SrTiQ,^ 5011 Ai 2^*1 Q\± syg Ol^Oi*! 2>^Sai5|(16)l S3*_*D. 

fll3£l S£5>S, £71 SS2H2><16) £00, ^VU^M w^g^WM g SI £¥2^ S^Ofl CHoH 
^^Ot 223^ £71 ^o^ae^ mg^oi a- si, WiSQI Ti(fc(17)# g^tKlK QIUIL 
TiG- 51(17)21 ^JM£ Eiyg Hi 4* 2il ^2 A OIIH2) 3101 b^^Q. 01CHA1 , g?\ 

5SEI^3£liri ^2^(18), Ti(i^(17) 9 2x11^(1 6) M ^AICHI 

»I5E^ S a-SHJ ^AlOBtHI a^tij^oj & o SJ | ?HuB A|E1 MZ. fe^s ^S^^l ^ 

H|5£# M25. S A13S2J ^^Wf WI1 O^HM Olgtt 3E£E| 

^3Bful SS^S ^^^(18)g IHEiy*0. OlCHAj, ^1 Xi)l 0^32^ M2 01 ±3. W 01§*> 
5£a^3EfHI TiCbSKl?) SI ^S^^(16)# gAlDfl MEiy^SS^. , ?H58AJE11 

^Sofe E^M CI =Wm $ OI^IAI, 2?\ ^S^(18)?i HBEiyAI . ^1 Ti 0.^(17)01 M^TA 

AI#£S SfgttEK 

XB6E^ SeH&S2f S ^Oil 2,^2^1 ?HJBA|Ei(Hl SiCHAJ # Xfl 1 SI S12 S^HH^ S§ ^ 

3 HlSsKfule ! O^koiaOl^ D2f 5 gSM si«i ass ?heb aie-khiai sichai 
3 2301 S^2f S^e ^ UERHOi >OSI- #^ gEH&aWl ejoB Xll^a 3HEB AlEIOflAI Si 



*±min ueL^ehj, oie as ?hibaiei s^ouai 3#ei^ ^2.^ ^eag^ bta <*vm nm?\ 
aasoiQ. 

a^*| ^01 B ^Oil ejSra, ?>^33ED2f 2^0D CHJH ^01 g£3A| ^1 2>^S 

M212\ ^§501 a- TiObOll S^2^, QB^ Ms ^> SitK 

ssaxosw v*r^oi ^qwm, w^&^si sts ^ofs #¥2^ mm ^^oi 

iaa 2^2*8^ a^ s ^oj wsrwQj «o^ai, ^i mm t*goi 

-s^^m ^mEim&zz w, ^s^2> ssaa ahdiou tio.^^ °ioioi g?\ 

e g-SOl ^1 ^AlCHIOil ^§EJA! Sr^DI , Sr^ w*01 B 71^3 Af^lHOflAI 1^ 

2\ XI 6»S XKHI 2J$hO| ™«h§0. 
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1 

^£3ai7l3L^I ±% E3£ ^$I(H1 S^EICH ^£2 S^2^, £71 ol-^a^ £NHI SSSaet. # 

71 ^S^ei £HM EI&fetf5^(TiOb), S! £71 TiOb^ £H £^2^1 ?UISKM', £71 

TiQ:°^ ^« Eiyg 3£7h Hi ^ 2il gES 4>£ A OlLHSi 211 ol~ &ESISH2J 3 

XJi1*KHl 2iOiA1, £^71 oj^a^ 2 S^^m =?^oy~ l§g 1S*EIh (Pt), ^Q)h(Ru), OiaM(lr), 
6^01s(RuOr) SI iTSIOIEIS(lrOi)S| 5CHIA1 CHlr 2# egog &EHIS«2| & 

£231 ?HuKAIE1. 

aW3 

TllttOI SJOfAJ, #71 SSSflSfS PZT (PbZrTiQ, ), PbTiQ, , PbLaTiQ, . BST (B&SrTiQ ), BaTiQ, 

Bi 4 Ti.O ir , SrBlrTaA 2 SrTiQ,^ 3MAJ tiqg CHh: S}U£j 2s S>£ &EX8S«2| 

JH5UAIE1. 

a?tM 

©Sa^lS" #011 #71 ^2 ESS ^IM Sf¥S^S EPIL #71 

£W «gS ^2x11^1 £71 £71 TiO,°ie EM, 2 £71 TiO,^ £-Qi! 

£^2^m ^t\~ &nW ?Ul7fOI, £71 TiO,°^ = Ml = E1^9 SfPf Hi 4* 2iS S£2! 4^2 A 
011H°J 2# i9£5 She ^ExflSxl^j USafli 2HBAIE1. 

HWN SlOiAl, £71 #J£S^S E+7tl 3. 2£EJ±3EHQ 

£71 #^S^. TiQ^ Rj ^°2^§ SAIOfl MEiySfe □ =?mYE 

?H2flA!E1 «!2Stt£. 

*04*KHl SICHAi, £71 #¥S^fi SSofr EM HI1 0^31 0|g*J 2Z5P|+~)EHI1 £-71 
#¥33s OBEiySI-e 5711. 2 HI 2 Q|±3fc 01 EEa£3EHn gg££ £71 TiCfc^ 2 £> h £2fll 

aw 7 

flWW SiOIAI. £-71 £^2^51 IfflEiyAL £-71 TiO^OI .^ZWXISSS STSSf^ 5i 

«sas«2i 7^2 ai mmMtt nagm. 
aw 8 

SiCHAi. £ h 7l PZT (PbZrTiO, ). PbTiQ, , PblaTiCl . BST (BaSrTiQ ), BaTid 

Bi.Ti.Ou, SrBirTacO. 2 SrTia^ 3CKIA1 01 hi *HJ£i 2# ^S^S *^ &Sfl3XIS|. gTSSfll 

3H5BA1E1 Hli^SJ. 
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